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Wc, Deewng Miluken Research Cor- 
poration, a corporation organized under the 
laws of the State of Delaware, United States 
of America, of P.O. Box 1927, Spartan- 

5 burg. South Carolina, United States of 
America, do hereby declare the invention, 
foi which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 

10 in and by the following statement: — 

This invention relates to a process for the 
production of cellulosic materials having im- 
proved configurational memory and to the 
cellulosic materials thus produced. 

15 It is known that cellulosic yarns and fab- 
lics can be produced having good configura- 
tional memory in a wet state, e.g. good 
recovery from wrinkling "^en the fabric is 
passed through the spin cycle of an auto- 

20 matic washer and then line dried, by cross 
linking tie cellulosic molecules ot the 
material with a strong base catalyzed cross- 
linking agent in the presence of moisture so 
that the reaction occurs while the cellulosic 

25 material is liydrated and in the desired con- 
figuration. It is, however, characteristic of 
such a cross-linking reaction that materials 
thus cross-linked, while having good con- 
figurational memory in the wet state, have 

30 relatively littie or any resistance to or 
recovery from distortion, e.g. wrinkling, in 
^e dry state under the reaction conditions 
heretofore employed. 
A method of treating cellulosic yams and 

35 fabrics to impart configurational memory in 
tiie wet state is described in British Patent 
Specification No. 855547. Also, methods for 
imparting dimensional stabOity to cellulosic . 
fabrics are described in British Patent Speci- 

40 fications Nos. 696282 and 724096. In each 
of these methods epidilorohydrin or a com- 
pound which is connected to epichlorohydrin 
in the presence of alkali may be used as 
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cross-linking agent 

It has now been found that the above 45 
described cross-linking reaction can be modi- 
fied to provide cellulosic materials having 
good configurational memory in both tiie 
wet and dry states. This means that yams 
and fabrics woven or knit from such yams so 
can be produced whidi mil straighten tiiem- 
sclves when crumpled in either die wet or 
dry state. Also. £ai»ics treated in the albove 
desaibed manner can be washed in an auto- 
matic washer and passed through tiie spin 55 
cycle thereof and thereafter line dried or 
dried in an automatic tumble dryer and will 
be obtained in a relatively wrinkle-free state. 
Also garments produced from such fabrics 
will resist mussing in the stored state or 60 
while worn. 

It is therefore an object of this invention 
to provide a method for producing cellulosic 
materials having good configurational 
memory in both the wet and dry states. 65 

It is another object to provide a process 
for producing ceUulosic materials ha^dng 
good configurational memory in both the 
wet and dry states by only one diemical 
reaction. 70 

A further object is to provide a method 
for producing cellulosic materials having 
both wet and dry configurational memory in 
au economical and expedient marmer. 

Still another object is to provide a novel 75 
method of producing fabrics having good 
wet and dry configm'ational memory so that 
they can be washed and dried in any manner 
and obtained in a relatively wrinkle-free 
state. 80 

Cellulosic materials which are cross-linked 
according to the process of this invention are 
those which are normally cross-linked to 
impart wet configurational memory thereto, 
e.g., natural and regenerated cellulose in- 85 
eluding those having a portion of the free 
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hydroxy groups esterified, e.g„ as a lawer- 
hydrccarbon ester* induding the acetate, 
propionate, butyrate and benzoate, or the 
inorganic esters such as sulfate, phosphate, 
5 and aiyl and aJiyl sulfate, or etherified, e.g., 
lower-alkyl, including methyl and ethyl, hy- 
droxyalkyl including hydrojqrethyl, carboxy- 
methyl, and the other known cellulose esters 
and ethers. The natural ceUulosic materials 

10 can be cotton, lmen» jute or fiajc, and the 
synthetic ccllulosic materials can be in the 
form of filament or staple viscose rayon» 
both unmodified and modified, eg., the poly- 
nosic rayons. Ihe novel process is directed 

15 pximarily and preferably to cellulosic textile 
fabrics, both knitted, non-woven and woven, 
but the advantages of this invention can also 
be achieved by treating the cellulosic yams 
or threads employed to produced these fab- 

20 rics. The preferred cellulosic material is 
cotton fabric which is preferably woven, e.g., 
printcloth, broadcloth and sheeting. Al- 
though the process will ordinarily be con- 
ducted on cellulosic material consisting en- 

25 tirely of cotton or viscose rayon, the process 
is equally apphcable to yams and fabrics 
comprising synthetic filaments or fibers, e.g., 
the gjycol-terephthalate polyesters, nylon 
and the polyaciyhc fibers. Preferably the 

30 the cellulosic material comprises at least 
40% or more by weight of the material to be 
tieated and more desirably 60% or more. 

The strong base catalysts for the cross- 
linking reaction include the alkah'-metal hy- 

35 droxides, e.g., sodium hydroxide and potas- 
sium hydroxide, the quaternary ammonium 
hydroxides, e.g., trimethylphcnyl anmonium 
hydroxide, and alkali-metal salts which, in 
the presence of moisture, produce a strongly 

40 alkaline solution, e.g., the alkali-metal sul- 
fides and alkali-metal silicates. When the 
salts are employed, &ey should be employed 
in amount which will impart an alkalinity 
. to the solution in about tiie same range as 

45 that obtained when an alkali-metal hydroxide 
i.s employed. The strong base may be defined 
its one having a pH of at least 10 as a 1% 
by weight aqueous solution. 
The cross-linking agents employed in the 

50 process of this invention are epichlorohydrin 
and compounds which arc converted to epi- 
chlorohydrin in the presence of strong bases. 
1. 3-dichloropropanol-2, 2, 3-dichloropro- 
panol-1, and mixtures hereof are examples 

55 oi compounds which arc converted to epi- 
chlorohydrin in the presence of strong base. 
Epichlorohydrin is unique among the alka- 
line catalyzed wet cross-linking agents. Be- 
cause it consumes only one molar equivalent 

60 of alkfijine catalyst, the amount of alkaline 
catalyst which must be applied to the fabric 
to produce the desired degree of cross* 
linking is less than that required with other 
cross-linking agents. Also, its volatility en- 

65 sures that uniform cross-linking will take 



place so long as the alkaline catalyst is uni- 
formly distributed on the ccllulosic material, 
even though the epichlorohydrin itself is not 
absolutely imifomSly apphed. This uniformi- 
ty of cross-linking can be most advantage- 70 
ously achieved by maintaining the cellulosic 
material in a compact package during the 
cross-linking reaction, e.g., fabric in the 
form of a smooth roll and yam in the form 
ot a wound package. 75 

The temi "configurational memoiy*" as 
used herein means that &e cellulosic 
material treated according to the present 
process tends to return to the configuration 
in which it was in when the cross-linking 80 
reaction took place after being distorted or 
crumpled. In the case of yam, this means 
that the yams can be compacted and if they 
were cross-linked in an uncrumpled state, 
e.g., wound on a package, the yarns will gS 
tend to straighten themselves. Fabrics knitted 
or woven from such treated yams will also 
resist wrinkling and mussing. If the yam is 
cross-linked in a crumpled position, the 
resulting yam and fabric prepared therefrom 90 
will have a bulked effect and will resist 
being distorted into a smooth configuration. 
When fabrics are treated in a smoodi, i.e., 
wrinkle-free, state the cross-linked fabric 
will thereafter resist wrinkling. If cellulosic 95 
material has only wet configurational 
memory, it will display good resistance to 
distortion while in the wet state but will 
show little tendency to resist distortion while 
in the dry state. Thus, fabrics having good iqq 
wet configurational memory, i.e., spin flat 
drying properties, but little dry configura- 
tional memory, can be obtained essentially 
wrinkle-tee when washed in an automatic 
washer and line dried but will wrinkle jq^ 
severely in a tumble dryer or when stored or 
worn. On the other hand, if cdlulosic fabric 
also has good dry configurational memory, 
the fabric can be obtained substantially 
wrinkle-free after being dried in a tumble hq 
dryer and will resist wrinkling or mussing 
while stored or while being worn. This is 
more commonly referred to as diy crease 
resistance or diy crease recovery. In this 
respect, it is interesting to note that dry 115 
crease resistance and dry crease recovery arc 
not necessarily synonomous. In other words, 
a fabric having good dry crease resistance 
but poorer dry crease recoveiy will resist 
low energy wrinkling or creasing but will 120 
not recover well from a crease once one has 
been imparted to the fabric. Such a charac- 
teristic in a fabric manifests itself by the 
fact that the fabric will receive a relatively 
hi^ flat drying radng by A.A.T.CC. Test 125. 
Designation 88-1958 but will display a 
relatively low crease recovery angle accord- 
ing to ASTM Designation D1295-53T. Fab- 
rics cross-linked according to the present 
process tend to display this phenomena. In i3Qj 
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other words, when the fabric is subject to 
low energy mussmg in a tumble dryer, it will 
display satisfactoiy resistance to wrinkling 
but when a crease is deliberately introduced 

5 as by the dry crease lecoveiy test, the fabric 
may have a relatively low xating, e.g^ 200°- 
250«* (Warp + Filling whereas conven- 
tionally resin-treated furies having about 
the same tumble fiat dry rating will have 

10 somewhat hi^er dry crease recoveiy angles. 
Cellulosic matmals produced according 
to the process of this invention axe 
characterized by cross-lmks of the formula 
OH 

35 I 

Cel-0-CHn-CH-CH«-0-Cel wherein Cel is 
the cellulose molecule, attached to the cross- 
linking bridge by the oxygen atom of one of 
its initially free hydroxy groups. Unmodified 
:20 cellulosic materiaJs, e.g., cotton and viscose 
rayon, which have not been csterifiei etheri- 
fied or otherwise chemically modified, will 
be substantially free from other forms of 
synthetic cross links. The cellulosic material 
25 will be substantially free from nitrogen, 
phosphorous, sulfur, halogen and other 
hetero atoms chemically bound to the cellu- 
lose molecules or the methylene or substi- 
tuted methylene linkages diaractenstic of 
30 formaldehyde or other mono aldehyde or 
dialdehyde modified cotton or viscose rayon. 
The cellulosic material will have substantial 
dry and wet configurational memory. In fab- 
rics, the material will rate above 3.0 in both 
35 the standard spin and tumble flat dry 
ratings, and ordinarily will rate above 4.0 in 
both of these tests. The dry crease recovery 
angle of fabrics will be above 200° and 
ordinarily above 220° and the wet crease 
40 recovery angle will be above 230° and or- 
dinarily above 250°. 

In carrying out the process of this inven- 
tion, the selected cross-linking agent is ap- 
plied to the selected cellulosic material under 
45 conditions whereby the cross-linking reaction 
takes place while the cellulosic material con- 
tains from 1 to 15% by weight total moisture 
and from 0.25% to (4R+2)% by weight 
strong base, calculated as NaOH, wherein R 
50 i.s the number of hydroxyl igroups of the 
NaOH consumed by <he selected cross- 
linking agent during the cross-linking 
reaction and the cellulosic msLtenaH is in the 
conflguratTon desired in the cross-lii^^ 
55 product 

It is possible to provide emulsions of the 
selected cross-linking agent, strong base and 
water so that the appropriate amounts of 
moisture, strong base, and cross-linking agent 
:66 are applied simultaneously to the cellulosic 
material. However, such emulsions are stable 
for only a short period of time and it is 
thus ordinarily preferred to apply the ctoss- 
linking agent separately from the water and 
65 strong base or at least separately from the 



strong base. e.g., before or after the strong 
base and or water. For example, the cellu- 
losic material can be impregnated with the 
cross-linking ag^nt and &e appropriate 
amount of moisture and base then applied 70 
or an aqueous solution of the strong base 
appHed in the correct propoitiosis and the 
selected cross-linking agent thereafter ap- 
plied to the cellulosic material. However, 
because the amount of total moisture which 75 
is to be present in the cellulosic material 
during the cross*linking reaction is very low* 
it is difficult to apply such low amounts of 
moisture and die strong base uniformly on 
the cellulosic material For example, the 80 
moisture can be applied in the fotm of 
steam or fine mist and the selected base 
applied in the form of a solution or suspen- 
sion in an inert organic solvent A preferred 
procedure involves first uniformly distribut- 85 
ing the strong base as an aqueous solution 
so that considerable more than 15% total 
moisture, e.g., 307o-130%, is applied to the 
cellulosic material and the cellulosic material 
then dried to the correct moisture content 90 
before the cross-linking agent is applied, as 
will be discussed more fully hereinafter. 

The optimum amount of total moisture 
within the 1% to 15% range which should 
be present in tiie cellulosic material during 95 
the cross-linking reaction will depend in 
par.t. on the amount of strong base em- 
ployed. It has been found that althougji 
bone dry ceUulosic material is cross-linked 
veiy inefficiently with strong base and cpi- 100 
chlorohydrin. if between 1% and 15% total 
moisture is present, the cross-linking reaction 
proceeds much more rapidly and efficiently 
than where larger amounts of total moisture 
are present. Thus, whereas about 3-5% 105 
NaOH, calculated on die weight of ^e dry 
cellulosic material is ordinarily required to 
acluevc an efficient cross-linking reaction 
when the moisture content of the cellulosic 
material is. e.g.. 35% or more, the cross- 110 
linkmg efficiency of the strong base catalyst 
increases rapidly as the total moisture con- 
tent of the cellulosic material drops below 
15% so that as little as 0.25% NaOH. e.g., 
0.5%-3%. is required. Optimum reaction us 
rates exist when the total moisture content 
of the cellulosic material is between 3% and 
12^0 by weight and greatest dry configura- 
tional memory is imparted to the cellulosic 
material in this moisture range. Pi^erably 120 
the ratio of water in percent to strong base 
in percent calculated as NaOH. based on the 
weight of the cellulosic material, is 1:1 to 
10:1. more preferably 2:1 to 5:1. 

Good r^ts are obtained with cotton 125 
fabric by padding tiie fabric with 1% to 
4% by weight aqueous NaOH, squeezing 
the fabric to provide a pick up of the solu- 
tion of 30%-130%. e.g.. 50%-100%. cal- 
culated on the wdght of the startmg dry 130 
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fabxic so as to provide between 03% and 
6%NaOH on (be fabric, diying the fabric. 
e.g^ over dry cans or in a curing oven with 
tenter frame, preferably so that the fabric 
S temperature doss not exceed lOO^C. and 
more preferably does not exceed 90®C.. to 
a total moisture content between 1% and 
15%, thus providing fabric uniformly im- 
pregnated with the correct amount of mois- 
10 lure and strong base, and thereafter applying 
e.g^ by means of an applicator roll, the 
selected amount of epicblorohydrin or com- 
pound which is converted to eplchlorohydrin 
in the piGS&nct of strong base. The amount 
i5 of epidilorohydrin which is applied is pre- 
ferably in molar excess of the amount of 
strong base present in the fabric and is 
preferably in the range of 2%'15%, e,g., 
4%-12%,. calculated on the wci^t of the 
20 dried fabric. If dichloropropanol is employed 
as cross-linking agent, it is desirable to em- 
ploy sli^tly less than 03 molar equivalent 
so as to obtain a stilt alkaline f£d)ric at the 
end of the cross-linking reaction. If more 
25 than a 0.5 molar amount of dichloropro- 
panol is employed, insufficient cross-hnking 
may result. For these reasons epidilorohy- 
drin is the preferred cross-linking agent If 
the fabric is rolled up in a smooth roll 
30 during the cross-linking reaction, the epi- 
cblorohydrin vapours will diffuse between 
the layers, thereby ensuring uniform cross- 
linking, even though the epicblorohydrin is 
not applied exactly uniformly. 

As istated above, the ceHulosic material has 
uniformly distributed therem the strong base 
and moisture during 4he cross-linking 
reaction. The term "uniformly'' as used 
herein means that relatively large areas« e.g., 
40 one square indi, of cellulosic material will 
have substantially the same moisture and 
base content as other relatively large areas. 
On the other hand, irregularities in Sie mois- 
ture and strong base content in very small 
45 areas, e.g., 0.05 square inch or less, are not 
precluded so long as the overall effect is 
one of uniformity. 

The selected cellulosic material contain- 
ing the strong base, moisture and selected 
-50 cross-linking agent is then maintamed at a 
temperature up to 100°C preferably be- 
tween Toom temperature and 60^C., until 
the desired cross-linldng reaction has taken 
place. These temperatures refer to the tn- 
.55 vironmsntal temperature in which the cellu- 
losic material is maintained. The actual tem- 
perature of the cellulosic material may ex- 
ceed these temperature ranges, due to the 
exothermic nature of the reaction. Ordinari- 
£0 ly. it is preferred that the environmental 
temperature is at least 25°C. so that the 
cross-linking reaction will proceed at a 
reasonable rate. When the environmental 
temperature in which the cellulosic material 
65 is maintained is between 60°C and 100°C. 



the Inaction is substantially complete in a 
few seconds to a few minutes. However, it 
is ordinarily preferred to conduct the 
reaction whUe the cellulosic material is in 
an environmental temperature of between 70* 
20^C, and 60°C. and with these conditions, 
particularly if the cellulosic material is in a 
compacted state, the reaction is substantially 
complete in less than 6 hours. 

The cross linked cellulosic material is 
then ordinarily washed thoroughly to remove 
any last traces of reactants and finished in 
the usual manner, e.g., by drying in a tenter 
frame. When the preferred reacianis and 
reaction conditions are employed, the result- 80* 
ing cellulosic material thus obtained will 
have outstanding dry and wet configura- 
tional memory. For example, cotton fabric 
of the broadcloth or printeloth type will 
often retain about 50% or more of its 85 
bleached and mercerized strength and will 
rate 4.0 or better by the standard flat diying 
test after being spin and line dried or spin 
and tumble dried. 

The following examples are illustrative of 90" 
the products and processes of this invention 
but are not to be construed as limiting. The 
percental compositions referred to in the 
Examples are by weight 

EXAMPLE I 95 
Cotton sheeting containing the usual 6-7% 
moisture is uniformly padded with 15% 
KaOH in a 50:50 mixture of methanol and 
water to obtain a 55%, pick-up thereof, thus 
providing 8.3% NaOH, calculated on the 10(f 
weigjit of the starting fabric or 8.8%, cal- 
culated on the bone dry fabric. The wet 
fabric is dried until 84% of &e applied solu- 
tion has volatilized, thus providing fabric 
containing 6% total moisture and 7,7% 105- 
NaOH, calculated on the total weight of die 
dried fabric. 25% dichloropropanol (90% 
purity) in methanol is then applied by means 
of an applicator roll with a 59% pick-up. 
calculated on the weight of the dried fabric. HQt 
The fabric is maintained in a polyethylene 
encased smooth roll in an oven at 55°C. for 
16 hours and tben washed thorou^ly and 
tested. The fabric thus treated will have 
about 34 lbs. residual filling tensile strength llf 
and will receive about a 4.2 spin dry and a 
4.7 tumble dry flat dry rating. 

EXAMPLE 11 
Cotton sheeting conditioned to 6% mois- 
ture content is uniformly impregnated with 120* 
15% aqueous NaOH containing 0.5% dis- 
persed starch at a 58% pidc-up. The fabric 
is then dried to volatilize 80% of the caustic 
solution. The dried fabric thus contains 8% 
total moisture, 8% NaOH and 0.3% starch, 12J 

0.3% starch. 

calculated on the total weight of the dried 
fabric. 

To the dried fabric is applied, by an ap- 
plicator roll, a 50:50 mbtture of dichloro- W 
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propanol (90% .purity) and methanol with 
a 397o up-take. The fabric is then heated at 
55^C. for 20 hours in a polyethylene en- 
cased smooth roll, washed thoroughly and 
5 tested. Fabric thus treated will have about 
a 4.0 spin dry and a 3.7 tumble dry flat dry 
rating. 

EXAMPLE 111 
Cotton sheeting containing 6% moisture 
10 is uniformly impregnated with 10% aqueous 
NaOH with a 68% pick-up. The fabric is 
dried to a weight gain of 14.4% calculated 
ou the starting fabric. The fabric thus con- 
tains 13% total moisture and 6% NaOH. 
15 calculated on the total weight of the dried 
fafbric, 

16%calculaled on ihc wei^t of the dried 
fabric of epichlorohydrin is appUed by 
means of an applicator roll on the dried 

20 fiibric which is then maintained in a poly- 
ethylene encased smooth roll for 16 hours 
at 55°C. and then wadied and tested. Fabric 
thus treated will receive about a 4.6 spin diy 
and 4.0 tumble dry flat dry ratings. 

25 EXAMPLE IV 

The procedure of Example III is followed, 
employing 7.5% aqueous NaOH with a 70% 
pickup and drying to a ewight gain of 17 %, 
calculated on the starting fabric to provide 

30 1S% total moisture and 4.5% NaOH. cal- 
culated on the total weight of the di^ f^- 
ric. 8% calculated on the wdght of the 
dried fabric of epidilorohydrin is applied by 
means of an applicator roll to the dried 

35 fabric which is tiien aged in a polyethylene 
. encased smooth roll for 16 hours at SS^C. 
washed and tested. Fabric thus treated will 
receive about a 4.8 spin dry and a 3.0 
tumble dry flat dry rating. 

40 EXAMPLE V 

The procedure of Example m is foltowed 
wldi a 69% pick-up of 7.5% NaOH and a 
residual wci^bit gain of 13% after drying, 
thus providing fabric containing 127o total 

45 moisture and 4.5% NaOH, calculated on the 
total weight of the dried fabric. 3% calcu- 
lated on the weight of the dried fabric of 
epichlorohydrin is applied and the fabric 
aged as described in Example HI. Fabric 

50 thus obtained will receive about a 5.0 spin 
and a 3.8 tumble flat dry rating. 

EXAMPLE VI 
The procedure of Example V is followed 
with about a 65% pick-up of 5%, NaOH 

55 and drying to give a ne^i^ble weight gain 
after drying, thus providing fabric contain- 
ing 3% NaOH and 3% total moisturc, cal- 
culated on the total wei^t of the dried 
fabric. Substantially the same amount of 

<I0 epichlorohydrin is picked up. The treated 
fabric will obtain about a 4.8 spin dry and 
3.3 tumble dry flat dry rating. 

EXAMPLE VJI 
80 X 80 standard cotton prmtcloth is uni- 

65 formly padded with a 5% aqueous solution 



of NaOH ^th an 80% >pidc-i)tp thereof. The 
fabric is then dried to about 10% total 
moisture over dry cans heated with steam 
at about 17 lbs. pressure, thus providing 
fabric having imiformly distributed therein 7© 
10% total moisture and 3.8%, NaOH. cal- 
culated on the total weight of the fabric. 
Hicre is uniformly apphed 15% epichloro- 
hydrin to die dry fabric to provide a large 
molar excess thereof, calculated on the 75 
NaOH. The fabric is aged ovemi^t at 
55^C in a polyethylene encased smooth roD 
and then washed and tested. The fabric will 
receive about a 5.0 spin and 4.8 tumble fiat 
dry rating. 80 

Substituting 6% NaOH for die 5% 
NaOH, thus providing about 4i% NaOH, 
calculated on the total weight of the dried 
fabric, produces fabric having substantially 
the same spin and tumble flat diy ratings. 85 
EXAMPLE VIII 

The procedure of Example VH is followed 
except that the starting fabric contains 6^^ 
polyetiiylene softener (Moropol 700) uni- 
formly dispersed therein, F^ric treated with 90 
5% aqueous NaOH and dried will receive 
about a 5.0 ^in and 4.5 tumble fiat dry 
ratings. 

Ea-bric similariy treated with 4% or 6% 
aqueous NaOH will also receive ^bouit the 95 
same snin and tumble flat dry ratings. 
EXAMPLE IX 

136 X 64 cotton broadcloth is unifonnly 
impregnated with 4.5% aqueous NaOH with 
a 70yo pick-up. The fabric is dried open 100 
widtti on tenter frame to 3% total moisture, 
thus providing fabric containing 3% NaOH, 
both calculated on the total wei^t of the 
dried fabric. To the dried fabric is evenly 
applied 8-12% cpichlordiydrin and the fab- 105 
ric is then maintained at 35^C. overnight in 
a polyethylene encased smooth roll, washed, 
top softened witii polyethylene softener, and 
tested. The fabric will receive about a 4.7 
spin and 5.0 tumble fiat dry ratings. 110 

Fabric dried to 5% total moisture will 
receive about the same flat dry ratings. Fab- 
ric dried to 10% total moisture will rate 
about 4.9 X 4.7 and fabric dried to 15%, 
total moisture will rate about 5.0 X 3.7. 115 
EXAMPLE X 

The procedure of Example IX is ifollowed 
with 180 count cotton percale sheeting. Fab- 
ric dried to 5% total moisture will rate 
about 4.1 X 4.5. Fabric dried to 10% total 120 
moisture will rate about 4.3 X A2 and fabric 
dried to 15% total moisture will rate about 
4.6 X 3,4. 

WHAT WE CLABl IS:— 

1. A process for imparting improved 125 
wet and dry configurational memwy to 
ccUulosic material comprising cross-linkmg 
free hydroxy groups of the cellulosic 
material with a cross-linkmg agent com- 
prising epidilorohydrin or a compound 130 
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wUdi is converted to epichloxohydha in the 
pjesence of a strong base as herein d^ed, 
uie cross-linking reaction bdng conducted 
while the cellulosic material has unifonnly 

5 distributed fherdn, calculated on tiie totd 
weigjit of the cellulosic material, from 1% 
to 15% total moisture and from 0.25% 
to (4R+2)% strong base, calculated as 
NaOH, wherein R is the number of hydroxyl 

10 groups of the NaOH consumed by the cross- 
linking agent during the cross-linking 
reaction, and the cellulosic materia] con- 
taining moisture, strong base and cross- 
linking a^t bdng maintained in the desired 

15 configuration at a temperature up to 100*'C 
until the desired cross-linking reaction has 
taken place. 

2. A process according to daim 1. 
wheiein the cross-linking agest is dichloro- 

20 propanol. 

3. A process according to claims 1 or 
claim 2, wherein the cellulosic material is 
cotton. 

4. A process according to any of claims 
25 1-3, wherein the ceUulosic material is cotton 

fabric. 

5. A process according to daim 4. 
wherein the fabric is maintained in a smooth 
condition during the cross-linking reaction. 

30 6. A process accordhig to claim 5, 
wherein the fabric is maintained in roll 
form. 

7. A process according to any of the 
preceding claims, wherein the aoss-linking 

35 reaction is conducted at from room tem- 
perature to 60"C. 

8. A process according to any of the 
preceding daims, wherein the strong base 
is an alkali metal hydroxide. 

40 9. A process according to any of the 
preceding daims, wherdn the strong base 
is sodium hydroxide. 

10. A process according to daim 1, 
wherein the cross-linking agent is epidiloro- 

45 hydrin and the strong base is sodium 
hydroxide, a molar excess of the epichloro- 
hydrin, calculated on the sodium hydroxide, 



being applied to the material. 

11. A process according to any of claims 
8-10, wherein the amount of the hydroxide SO 
is between 05% and 4%. 

11 A process according to any of tht 
preceding claims, wherein the total moisnire 
content is betwew 3% and 12%. 

13. A process according to any of the 55 
preceding daims, wherein the cross-linking 
agent is applied to the cellulosic material 
after the malerial has uniformly distributed 
therein die moisture and the strong base. 

14. A process according to daim 13, 60 
^erem an aqueous solution of the strong 
base is applied to the cellulosic material in 

an amount sufiQidcnt to i>rovide, calculated 
on the weight of the starting material, from 
30% to 130% of the total moisture, and &e 65 
cellulosic material is then dried to a total 
moisture content between 1% and 15%. 

15. A process according to daim 13. ~ 
wherein the aqueous solution of the strong 
base is a 1-4% solution of an alkali metal 70 
hydroxide which is applied to the cellulosic 
material is an amount sufficient to provide 

a pick up of the solution of from 30-130%, 
calculated on the weight of the starting 
material, so as to distribute on the malerial 75 
between 0.5-6% allodi metal hydroxide. 

16. A process according to claim 14 or 
claim 15, wherein the material is dried at 
a temperature below 90*^0. 

17. A process according to claim 1 for 80 
imparting improved wet and dry configura- 
tion memory to cellulosic material substan- 
tially as hereinbefore described with par- 
ticular reference to the Examples. 

18. Cellulosic material having improved 85 
wet and dry configurational memory when 
produced by a process according to any of 
the preceding daims. 

For the Applicants: — 
GILL JENNINGS & EVERY, 
Chartered Patent Agents, 
51/52 Chancery Lane, 
London. W.C. 2. 
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